More than 700 peanut (Arachis hypogaea) lines from the North Carolina germplasm collection were evaluated for resistance to the potato leafhopper, Empoasca fabae Harris, from 1961 to 1972. Twelve lines were selected as being highly resistant to the potato leafhopper. The lines represent two diverse sources of germplasm resistant to the potato leafhopper.
Research was initiated in North Carolina in 1961 to determine if resistance to the potato leafhopper could be found within Arachis hypogaea.
Materials and Methods
Peanut lines were planted in single rows 9.1 m (30 ft.) long and replicated 3 to 5 times. The susceptibility of lines was determined by 5 or 10 net sweeps for counts of leafhopper adults and nymphs in early August, or by counting the number of leaves with leafhopper yellowing "hopperburn," per 30 row ft., or by a visual estimate of the percent leaf area with leafhopper yellowing per 30 row ft. Entries with the highest level of resistance were selected each year for retesting with commercial peanut cultivars serving as susceptible checks.
Lines that consistently exhibited low leafhopper darnage were classified as resistant, and these were used as leafhopper resistant checks. Each year new lines were added to the program and evaluated with previously identified resistant and susceptible checks in order to select for higher levels of leafhopper resistance.
The nature of leafhopper resistance was studied by comparing leaves of leafhopper resistant and susceptible peanuts anatomically and histologically. Leaf pieces measuring approximately 0.6 em (1/4 in) by 0.9 em (3/8 in) were killed and fixed in Craf II solution according to Sass (1951) . The leaf pieces were dehydrated in an ascending graded series of tertiary butyl alcohol and embedded in tissuemat. Sections were cut 10 microns thick on a Spencer 850 rotary microtome, stained with safranin, and counterstained with fast green.
Measurements were made with an ocular micrometer of thickness of entire leaf, thickness of the epidermis, spongy parenchyma and palisade layers, and the length and characteristics of trichomes.
Results and Discussion
'GP-NC 343', germplasm released for resistance to the larvae of the southern corn rootworm (Diabrotica undecimpunctata howardi Barber), exhibited significantly less leafhopper damage at the 95% confidence level than the commercial cultivar 'NC 2' in tests conducted in 1961, 1962, and 1963 (Table 1) . GP-NC 343 was then selected as the resistant check in order to select for high resistance. Although Acc 317, an irradiation mutant The best lines from previous tests were grouped and evaluated from 1967-1969 using GP-NC 343 and NC 2 as checks. Results show the level of resistance to the potato leafhopper is high among the selected lines (Table 4) . A study of anatomical differences among leafhopper susceptible and resistant peanuts revealed there were no differences in total leaf thickness spongy mesophyll, or the palisade cells. Differẽ nces. were o~served in th~thickness of the epidermis, especially the abaxial (lower) epidermis.
L~afhopper r~sistan~pean~ts posses a significantly thicker abaxial epidermis than the susceptible checks except for Acc. 10211 (Table 6 ). Lines identified by accession numbers in the ten thousand series possess a recurved leaf and lines identified by accession numbers in the fifteen thousand series possess a normal leaf; therefore, gross anatomical characteristics do not appear to influence leafhopper resistance in peanuts.
Trichome characteristics may serve as a marker to select for higher levels of leafhopper resistance. N.C.
